INTRODUCTION
Recent developments in manufacturing industry have fuelled the demand for materials having higher strength, hardness and toughness. These materials pose a problem while machining with conventional machines available. The new materials available are lightweight combined with greater hardness and toughness. Sometimes their properties may create major challenges during their machining. The most generalized machine tool to machine these materials is WEDM.WEDM has evolved over time from being just used for manufacturing tools and dies to machining of exotic space-age alloys including Hastelloy, Inconel, titanium, Carbide, Polycrystalline diamond compacts and Conductive ceramics. Figure 1 shows the schematic of WEDM.
WEDM is a non-conventional, thermoelectric process which erodes the material by a series of discrete sparks between a work and tool electrode separated by a very thin film of dielectric fluid (deionised water). The dielectric is fed continuously to the machining zone to allow cooling action as well as to flush away the eroded particles. A very thin wire (generally 0.25mm dia) under tension is used as tool. The wire is guided through a series of tensioning rollers. The wire does not touch the workpiece, so there is no physical force imparted on the workpiece compared to conventional machining processes. Therefore, the work holding forces are minimal in WEDM, preventing damage or distortion of workpiece. The process leaves no residual burrs, so most of the components come out as finished ones and thus eliminating the need for any subsequent finishing operations. Sparks are formed through a sequence of rapid electrical pulses generated by the machine's power supply and these are thousands of times per second. Each spark forms an ionization channel under extremely high heat and pressure, in which particles flow between the wire electrode and the workpiece, resulting in vaporization of localized sections. [1] II. LITERATURE REVIEW Huang et al. In2003 carried out experiment investigation to determine the parameter setting during machining of SKD11 alloy steel by using the taguchi method (L18 mixed orthogonal array) & Grey relational analysis. It was concluded that the table feed rate and pulse-on-time have significant influence on material removal rate, and pulse-on-time also has significant influence on surface roughness and gap width. In their prior investigation in 1997 using Taguchi method and non-linear regression analysis, they concluded that table feed and pulse-on-time have significant influence on the material removal rate, gap voltage and discharge frequency while gap width and surface roughness are mainly influenced by pulse-on-time. [3] Mahapatra&Patnaik in 2007 used Taguchi's L27 OA and non-linear regression analysis to design the experiment on various operating parameters,D2 tool steel was used as workpiece material and the response parameters were MRR, surface roughness and kerf width. The conclusion was that the discharge current, pulse duration, dielectric flow rate and the interaction between discharge current and pulse duration were more significant parameters for cutting operation. [4] Tosun&Cogun in 2003 in their investigation on AISI 4140 steel using regression analysis concluded that the wire wear ratio increases with increase in pulse duration and open circuit voltage while decreases with increase in wire speed and dielectric fluid pressure. [5] Singh &Gargin 2009 investigated the effect of various process parameters of WEDM like pulse-ontime, pulse-off-time, servo voltage, peak current, wire feed, and wire tension on hot die steel using one variable at a time approach. The optimal set of process parameters was predicted to maximize the MRR. It was noticed that the pulse on time and peak current had direct impact while pulse off time had indirect impact on MRR. Wire feed and wire tension had little effect on MRR. [6] Harshdeep, Ishumongain 2015 used Taguchi L16 OA for investigating the effects of pulse on time, pulse off time, wire feed, wire tension & peak current. They used this design for optimization of output parameters MRR, wire wear ratio & surface roughness, they further applied multi response (signal to noise ratio) approach to measure the performance characteristics deviating from the actual value. [7] III.
EXPERIMENTAL SETUP
In the present work, experiments were carried out on electronic sprintcut 734 wire cut EDM machine tool in advanced manufacturing laboratory of the institute. The cutting rate of the machine was studied by varying at different settings, in the present work, only the electrical parameters namely pulse on time, pulse off time, peak current and servo voltage have been selected as variable parameters while parameters under the category of wire electrode, dielectric conditions and non electrical parameters have been kept fixed in experimentation. Taguchi L9 OA at 3 levels with 3 input parameters was selected for experimentation. Table  1shows the various process parameters with their values at four different levels. Ton  A  105  115  125  Toff  B  35  45  55  IP  C  120  140 160 Selection of a particular OA is based on the number and levels of factors under study. Here, three parameters each at 3 levels have six degree of freedom (DOF), total DOF of OA should be greater than or equal to the total DOF required for experiment. The nearest possible OA satisfying the requirement is L9 OA. The "higher-the-better" quality characteristic has been used for calculating the signal to noise (S/N) ratio for cutting rate. 
IV. EXPERIMENTAL RESULTS
Nine experiments were conducted using Taguchi experimental design methodology and each experiment was simply repeated two times for obtaining S/N values, in the present study all the designs, plots and analysis have been carried out using Minitab statistical software.
EXPERIMENTAL RESULTS FOR CUTTING RATE
The experimental values of cutting rate (raw data and S/N) are given in table 2 
ANALYSIS AND DISCUSSION OF RESULTS
Experiments were conducted by using the Taguchi approach to find out the effect of different parameters on the cutting rate. The average value of cutting rate and S/N ratio for all levels of all factors has also been calculated. The main effects plots (raw data & S/N ratio) are shown in Figure 2&3 It is revealed from the Figure 2 that when pulse on time increases cutting rate also increases, this is attributed to the fact that discharge energy increases with increasing pulse on time leading to more cutting speed. But when pulse off time increases, cutting rate decreases. This is owing to the fact that time between two sparks increased with increasing pulse off time causing reduction in cutting rate. There is very little influence of peak current on cutting rate. The values obtained from the experiment are analysed using ANOVA technique. ANOVA is performed to determine the significant factors that are affecting the cutting rate. Table 3 shows the ANOVA table for raw data. ANOVA is performed to control the process variation and to categorize parameters into significant and insignificant ones. In the present investigation 90% confidence level is taken. As the cutting rate is "Higher is Better" type of characteristics, it is clear from Fig 2&3 that third level of pulse on time (A3) and first level of pulse off time (B1) result in maximum cutting rate. 
